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This application is deemed to be rejected for the following reasons. If 
there is any opinion thereagainst, an Argument should be filed within 60 
days from the mailing date of this Notice of Reasons of Rejection. 



1. The inventions according to the below-mentioned claims of the present 
application are identical with the invention disclosed in the publication listed 
below distributed prior to the filing date of the present application in Japan 
and/or foreign countries and/or inventions available to the public via electric 
communication lines. Hence, under the provision of Patent Law Section 
29(l)(iii), a patent shall not be granted. 

2. The inventions according to the below-mentioned claims of this application 
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are such as could readily be inferred, on the basis of the inventions disclosed 
in the publications listed below distributed prior to the filing date of this 
application in Japan and/or foreign countries and/or inventions available to 
the public via electric communication lines, by those who have common 
knowledge in the technical field to which the inventions belong. Hence, under 
the provision of Patent Law Section 29(2), a patent shall not be granted. 

REMARKS (See the following citation list about cited references.) 

<Claims 1 to 6, 8, 10, and 12 to 14> 

• Reasons 1 and 2 

• Cited Reference 1 

• Comment 

See Cited Reference 1, particularly the descriptions of the second 
embodiment therein. 

Cited Reference 1 discloses a technique of filling up a hole with 
tungsten, in which after a TiN film 25b (corresponding to "the adhesion 
layer" in the present application) is modified by performing a heat treatment 
with respect to the surface of the TiN film 25b with a gaseous mixture of, for 
example, Ar and H2, an initial nuclear 27 (corresponding to "the first 
tungsten" in the present application) is formed by W-CVD growth, and finally, 
a contact hole is filled up with a W film 29 (corresponding to "the second 
tungsten" in the present application). 

Wherein, since the TiN film 25b as an adhesion layer is modified before 
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the growth nuclear 27 of W is formed in the invention disclosed in Cited 
Reference 1, the invention disclosed in Cited Reference 1 is considered to 
have the structures of "suppressing an average value of diameters of crystal 
grains of a portion of the fist tungsten film which is formed at a bottom 
surface of the hole to 30 nm or less" in Claim 1 of the present application and 
"a portion of the tungsten plug which is formed on a bottom surface of the 
hole having a columnar structure, an average value of a diameter of a bottom 
portion of the columnar structure being 30 nm or less" in Claim 12 of the 
present application. 

<Claims 7 and 9> 

• Reason 2 

• Cited References 1 to 5 

• Comment 

It is considered that the gas flow rate for forming a film of tungsten is a 
matter that a person skilled in the art can adequately set in view of the 
relation with various conditions such as the coverage of the film, the pressure 
of a chamber and the rate of film formation, as disclosed in Cited References 
2 and 3. Further, the specific values of the flow rate recited in Claims 7 and 9 
of the present application are values that a person skilled in the art can 
employ as disclosed in [0014] of Cited Reference 4 (regarding Claim 7) and 
[0035] of Cited Reference 5 (regarding Claim 9). Therefore, no special 
difficulty for a person skilled in the art is admitted in limiting the flow rate 
ratio as in the inventions recited in Claims 7 and 9. 



3 



<Claims 11 and 15> 

• Reason 2 

• Cited Reference 1 

• Comment 

Since the invention disclosed in Cited Reference 1 relates to a 
technique applicable to a case where a minute contact hole having a diameter 
of 0.35 ii m or less is used as disclosed in [0009] and [0015] thereof, no 
special difficulty is admitted in applying the technique disclosed in Cited 
Reference 1 to filling of the contact hole having a diameter of 0.18 ja m or 
less. 
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Record of Result of Search for Prior Art References 
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This Record of Result of Search for Prior Art References does not 
constitute the reasons of rejections. 



If there are any questions relating to the contents of this Notice of 
Reasons of Rejection, or an interview is desired, please contact to the 
following- 
Third Examination Division- Semiconductor Apparatus 
Examiner: Takashi WATABIKI, Sub-Examiner: Hirosuke TSUJI 
TEL. No. 03-3581-1101 (extension code no. 3460) 
FAX. No. 03-3501-0673 
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